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(57) Abstract: A semiconductor element (10) is provided with a P type base region (13) formed in an N type base region (11); 
and a plurality of N type emitter regions (14) formed by being separated from each other in the P type base region (13). The N 
type emitter region (14) is formed to have a ratio of an area occupied by the N type emitter region (14) at a center part of the 
semiconductor element ( 10) in the P type base region (13) to be smaller than a ratio of an area occupied by the N type emitter region 
(14) at a circumference part of the semiconductor element (10) in the P type base region (13). 
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[oooi] *&mt±. mm?—mm&mirzim<y--hM¥mfcmttm'rz> 0 

[0002] $£M, W&^f—Y^^^—yYy^iy^ (Insulated Gate Bipolar Transistor ; J^T 
, IGBT) «\ m^^hy^^<Dm^AM^°— yisxt, 7h7^i?X 

[0003] z.<Dn<D¥mfamtt&^x}-£, mm^^^mw-m^mmm^vs^^tz. 

fcm^mmRxp^mm&frvxi&mm^mwz.MmzKZo 
[0004] l^u mznAm^mftrntt. mmmm^m^m^tc^, m—n^mftm 
m±^w^x^mm^m<D^mi^mmMmmm^nx^^ 0 jb^lt, *m 

n^t^x^w 

[0005] ^X\ 0^ia#fF^^#2OO4-228553-^^^$tbTV^J;5^> 

tc^mfom^mmztixi^o 

^^H^^y^mm^mxm^mnhtixv^tc^^ ^mfom^^w^ 

m^^t^m^n^^fc^.mi^nm^x^xmmM^m^ir^mmm^o 
[0007] *mmY£±mmmzj&frxt££tiith<DX2bQ, mm-x^mm^m^m^^ 
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[0008] _hfB @ WS^jfe-TSfcJC), 

[0009] tfffBm3^#:^«^»-efc«9. liSlilPIUM^tt £l\ 

[0010] ti|fB^2^#:^{i^^^?f^$^Tt> \ 

[0011] fiffB^2^#:^{*m#C^fe t 9, s:v^^g|r H 1b5.oM^^^t^TtJ;V^ 0 

[0012] mfiE^2^#:^(D>FMWS«, StflB^^#:(D^>WT^*j-^^^< 

[0013] mmmi^nmn, mmm^vxmm^^mi^n^^^tixm, mm 

toon] ±m g ^j^^i-^fcfe, *mM(DM2<DM&^&z>¥mfcm^fe. 

w, i *s«m<£> m i ^mikmmt . mmm i Knm^thtcm 

2itl©l2^fii, tiflB|g2^#:fJ^(D|RB^^^$tLfc^l^ 
mM<D^3^#:^ir^i-§^#:*#:^#x.§^#:^^-efeo-r, 

mflE^3^#:^«, Il©*[S][^oT, ^(Dtt)fB^2^#:^^^^^ 
#Jl^ s liufB^f*Sf*^ 

tf|fB^l(D^-^^il:^-r§ll2(D^-^^f p v oT, BfrfBH3^#:fS^(DBf)fB||2^ 



WO 2006/085448 



3 



PCT/JP2006/301489 



[0015] mmm2^mi^mm\^mmm^tixm, mmmi^\^n, tmm2^m 
[ooi6] mffi2¥mftm&te&ftKtej$L&tix*5*), mmmi^^^ tmmi*m+ 
toon] _hiE n mzmm-ttttb. ^mmm^m^^^mw-m^n, 

2mmm<Dm2¥mmnmt, mmm2^mi^mm(Dmmmm\^m^nfnmim 
mmmi^i^mmtmmm3^mi^mmm^ntcmmm2^mi^mm±im 

mt, mmmi(Dmmxv)hm^^m2(Dm^xnm^ti. mm^mi^m^^mm^ 
mmm(vmm%&mir%£yKftm£nK:M2<Dmi$ct, &mx.z>~bzwmb-r% 

o 

[0018] _hta @ m^mm-r^t^, ^mm^m^m^m^mi^m^. 

2mnm<DM2¥mfommb, mmm2^mmMm(Dmmmmm^tifnmim 
mmmi^mi^mmtmmm3^mi^mmm^ntimmm2^mi^mm±im 

tifcii©t^, mmmi^mmm&x^^2<D^mmmm^m^ti, m 
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[0019] ^mrnKXtii-i. ^ffi^cf-^^totii^^s^iiaoT, 
[0020] mu^mmfDmi^mmmm^^mi^m^mmm^-r^-mm^h^o 

[04] H 2 ^i"^#:^^-(DX-X»f B mt?hZ>o 

[09] m 7K^-r¥mifcm^<DX2 -x2mm mm-?&% 0 

ran]«w<Dji3(Diiit(D^^ 

m 12m 1 1 K^-r^mi^m^zi -zimwrmm-e&Zo 

[0021] 10, 60, 80 

11 N"M-<— ^W$L 

12 P + i3k^^t« 

13, 83 PM-<— ^jfi^ 

14, 62 N + M^^ijft^ 
15 ^m^y7r^M 

21, 6i, si ^mw-mt- 
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31 ^y#WM 

32 =iU?#WM 

33 ?—hwm 

34, 64 Mesas 

35 €ffl»gi^c 

66 vmm 

[0022] ^K^>^^Jfe(D^ffi(c:#6^#:^^^ov>T|gMv>T^Mi-6o 

^MM<D]&1&Xfe, ^^kfft^LTIGBT (Insulated Gate Bipolar Transistor;^ 
[0023] (ffcKDMI&OI&te) 

fcm^io&^ir^mmxfoZo 02^ mu^-r^mi^m^io(D—M.mmxm 
/vtcmmioa&^-r^mmxfoZo S3^. mu^-r^mi^m^io^-^m^x 

mmx&% 0 fc*3, N + M^5/^^i4(Dga®(Dta0j!^Bi-i-sfcfe, si-m 

#j£i-3^^m*31^ ^-r-«ffi33^ jBr H 1^&H35^^WlB&bT^«9, 
|l|2^H3^«^^N + M^^f^l4(D^^^^|l|^bTV^S 0 g|2^ 

[0024] ^{£^10^ EU~H4^1-£5^ ^N£#^#2l£ x ^^m*31^, 3 
W*S*£32^ y-hmiS33£ x y-h^l^34i!, jg^B^35^, SMjf&So 

3b, N + m^y^m^l4b, Nm^y^rmmi5b, &mx.Z>o 

[0025] n _ m-<— xMi&iife, m^wj>m<vNm(Mimmm<D^M^mwc£tifcN 
, 2xio 14 cm 3 m&^mmm&x^m^n^ 0 
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*mAvfcm&mm*hfctb-r 0 p + m^u^mmi2nmx.\t2oou. mnm^m^ 
x^^ti. r + m^\/?$m^i2(D?m^mm^mn, pm^—*mMi3<D^mm 
mmxm<, m«4x io ls cm z n&(D^mmm&x^m^fhx\^ 0 
[0027] pm^-^mmi3^pm<Dyfmm^mm^ntcpm^mi^mm^bm^ti, 

^—^m^iitN + m^y^m^i4t<Dm<Dpm^—^m^i3±K^ f—vmB. 

13te, f?!jx.«3/zm@ig(D^:$-e^$tLT*3«9, PM-<— ^^13(DP§U^FM^ 
aSfi, P + M=3l/^^J«12<Z)^M^aitj: t 9i£<, 0tlX.fi, 2X 10 17 cm" 3 @S(D^ 

mmmmxT&Misfox\ ^„ 

[0028] N + M^^«£l4te, NM^)^M#/^^$tbfcNM¥^#:fS^^*^$tL 

4<D_hB^ ^^m«31^^$tt§ 0 N + M^^JW^14J*, m^UO. 5 urn 
@SOj¥$^^$tLT^^,N + M^^^^14(DN^M^^»N"M-<- 

^^nj;«9ffi<, M^mxio 17 c m - 3 mm(D^m%mmxi&)&t5nz>o 

[0029] ^#:*#:21(DCF«-eN + M^^^fJ^14^p^^:— ^^13^ ^fe 

-^^l3^ t ^Jfe5®^#J^<kJ:bKb-C/J^$<^J;5^^^o 
[0030] JM^lft^te, f?!Jx.{i¥^#:*^10(Dcp>M^, S2^^i-J;5^-h««33, 
® rHllfe^lil35T<^N + M^5:^fS^14(Z)i|iSTel^3 ^ m> m5>;/^fli^3lT<^N + 

5QRSDel/$H2 ix 3i$5/^mffi3lT(7)p'9'^5N + §!Jrc^^^l4(DrBlPSDe2^ 
10. 5/im^§J:5^^^§tl,TV^ 0 
[0031] — ^frl^lCKDMMte, H3^-r-i5t-Sr B 1l6»lf 35T»N + M^ 



WO 2006/085448 7 PCT/JP2006/301489 

[0032] ^-eN + S^Jy^^l4(DB^SV^^0Ji-§7c^6. ^«9^5N + M^^|M 
«6l4ra<DfiE«l^ N + M^^J^l4(Di|>Mi:^-^5N + M^^®«l4^^ffg 

[0033] ^fl^aS, H2^-T^#:*^-10(Z)^>M-e«N + M^5/^^14(Di|iMTe 
^^14(DtgTel ' f*6 ^ nu N + M^^i^l4<DgtF^i-3i|iSDel ' J29 ^ m-Cfo 

[0034] Nm^y^rmm5^ Nm<D^mmmwt£tittNm¥mfcmm*bMj&£ti 

^1 1 — (DJE?L^SlA^Tf!iJi-^o 
[0035] ^^m*3i{*, ^lx.fiT/V^^A^y=3>-(Al-Si)d^^$^ 

e>*^$tL. N + m^y?mm4^(D±m\mm£tiz>o ^y^mm3it. h 

««33{i, iXy=i^^J^#(Djg^^J^35-e^$tbTV^^ 0 ®2,&TJ?3^i-£5 
^»«9^5SMil6JB«l35©miHH:5 ju m-e&5„ 
[0036] =iW^^m*32», T/l^^A^^fl^tk 04^i-j;5^P + M=*v^^t 

[0037] Mtffi33tt, 7$Vi/V=t^fabMj$&th^ m4lZ.&1r£5\ZN~m'<--Xffl$l 
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i&JR34S^bTEe$tbrV^5 0 h«^33<D#gTg«, El2^.U?3^i-J:5^2 

[0038] j^J:©#j&&&5¥Wte(f ^looy— hm^33^mff^^p$^^ % «|jl;&5£ 
C^^:«^^h^j^34T^P^-<-^Wl3(D^®^^^$^ 0 PP^P 

icnEa^SEA$n«o ^xN + m^y^m^i4bp^m^^m^i2b<Dm^ 

So tot, ^mfom+iofr^ytmx&zm, ^mi^m^iocD^^nxmti^ 
mm^mm^bitmvx^<, ^^m>xm^ir^m^mm^bitm^x^<f^ 
„ ffi^bL-x^ ^mfcm^-iotDtp'L^^ ^>L^x^^%m ; t<D-h<D\z.i}\\7Lxm 
m^xm^ir^m^m^tc.m^xh<>xhmm^^uc<<^ 0 
[0040] Mz-is, ^mi^mwmm^w^y^m^m^eovobu ^^co^ y ^m 
51^^60%, 80%, ioo%bmt^tM^(D^ ^mwm^^mw-m^u 

&^&mQ (a) ~ (c) lC7jk1r 0 

[0041] ^y?m\i*mo%<Dm&m^mmtf£V>, me^ic^-r^^ ^mi* 

[0042] —jj, ^y?m$\^ioo%<Dm&. 06(c) i^irxyi^ ^mi^m^^x 
mmn<D^nmm<t£Z>o l-^u ^y^m^mioox^mw-m^i-i, ^y 
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[0043] rtu^u ^y?m$\$m8o%<DW&, H6(b) k^-t ^mi^m^mm 

or, ^^^io^^.m^^^^-^^/k, ¥^f«^io«#^ 
i-^ri:^aijr^o 

[0044] £fc, #^f^^^i-§^>WO^N + ^^^ 

^mxh^ 0 

[0045] ^_hfjfc0j!bf'J;5^, ^MM<Dftmx^ ¥mfom^-io<Drp>L^bz.fri&&mir 

^tm^mmntxm^ir%ti#><D^m^ pm^<—^mms(Dm^ij\^^ 
o pm^—^m^3comi^\^Kr^tcjsi + m^y^mi^i4(Dmmbn 

[0047] *fc, N + M^^^J^14(D®^^SS(Dr^Pi^V>T^^^^mifBM#^"rB] 
\z.f^x^(D^^Mb^n>bxm^r^bbh\^ mWMW^\kKW^r^n<DP 

m^—^n^i3<DmmT^m^'t^bm^mmn>bxm^xh^\\ 
[oo48] o^<9, w^pm^-^mmi3(Dmmmm^ + m^y^mm4^nm^rix 
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o 

[0049] mvt(Dpm^~*mm(DmmmmzN + m^y?mmm)$£tix\ ^m^-xh 

[0050] ^m£<D¥mfcm^iofe$£m<DM&mm, mx.&msK^irxyi^mfcm? 
(DMmK^^mi^m^io(D±K^m^m^5o^mm^nx\^m^xh^o ¥ 

2 

m^-iotDtp&m. i~^ibN + m^y^m^i4<Dpm^—^m^i3iz^^mm 

[0051] z.<D£?fzm±migx*n, ±icmm£tit'¥mfcm^5ofahm^hn&m&, mm 
mm52, ^yy°m&U55. ^H#ftm«54, mmmm5i&m\^x¥-m>fom^-io 

ofrtbmmztizmbfr&t>£9. ^mw-m^io\t.mkxwii¥vx\^m^t\m^ 
[0052] ^mm^^mi^m^-io^ m^^'L^o^yy-m^^— ^mm^-^^m 
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[0053] *z&m\zj:ti&. ¥mfcm*<DMm&&nit>z>i£iir-?t£<. zbteftm&nmbm 

[0054] (W2<DmM<DJ&M) 

[0055] ^HJ£©^tBl^«#^^60SrBl7~BI10J!i^'r„ H7tt. ^#:*^-(D6 

o©«^srj3^r5pffiig-e*)5„ H8^, m\z^^ftm*6o<Dxi-ximm 

[0056] ^Sf£it^60J3:. 07—01012^-^5^^*^^61^, ^y*«l£3l£, =3 
v?*Wm32k. y-h«£33£. «r^l6«35i:, y-M&gd8£64£, {M§|66i: 

[0057] n~m-<— xu&utt. m^wj>m(DNmmi^nm)(D^mmmWi^tittN 
[0058] p + m=iu?¥mi&i2^ m^y£vz/m<D?m(m2mnm)<D7fmwwM^fh 

[0059] pm^— ^«i3r*, vm^yfmm^mm^Kttpm^mwmm^hmm^ti, 
mmisnm8^io^7jkirxy\z.wm^nm^tixm, ms.iz.mmu ^xmm 

[0060] N^S^rlWfclStt, N^<D^^^|4;f5r$tvfcNM^*#:^^^*^$tb 
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[0061] N + §u^^5/^f«62fi, Nm<D^mmmm£nfcNm¥mmnm*hmtfZ£ti 

?F^(DN + M^5/^«62«. &10>^Jfe©?gtRi:Mfc^ ^#r^^60<D^^§P 
[0062] 3^3^®fi31Mu T/I^~?^a>£>fl*j£&;ft/, N + M^y^Jti$62#(D_hfi^ 

mW&tlX^Zo &*3, ^KD^Jfe(D^||^^#^N + M^5/^^62(D^^:^?L 
[0063] aU?*W&32t3:^ T/V*~VJ>>*$1>*t>mi&&tb^ P + M=<W^ilI^12<DTffi^ 

[0064] h«ffi33», aHy^ya^d^yfffife*^ H83tr^ia9ij:^i-j;5»asr"Si^<— 
^mmitN + m^y^mm2t(Dm(Dpm^-^$Mm3±^yv^>^mm(DV 

[0065] {£«flH66te, #Rtf#M^Ka>e>#f££*K 08~lO^^-rj;5i-^^m«31 
[0066] M6SdR64W:. iiW^ MftYb^-r* (SiO ) ^a>£>fflM&£*u 010 

2 

f&£frLtc^-mmm64btfabwm£tL% 0 m%.&. tf-mmmGiau, ioooa 

^ft:*^O c P'W^^JiIiafPi!i:b^bTPM-<--^IM^13^NM^^ 
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^-Mfe»H64b(Djf:^(Dl. 5-3. OmKJ&m-t&^&W 

[0067] _h^b^J:5i^llJfe(D^^(D^#:^^-60^J:tL«\ ^-M6ai^64(Dff:^^ 

[0068] m3(DMM(DKm) 

o 

[0069] ^mM(Dftm^m%¥mfo^80&mii~i3\z.7jkir o mint, ^NMM^y-so 
<DM)$M%:^i-¥-mmx&z> 0 mi2i^ mn<Dzi-zimwrmmx&v, mi3& 
miu^ir^mfcmi L 80<DZ2-z2mwrmmxfoz> o ^\ miixnmmco&'s: 

[0070] ^2g{£^80te, mii~mi3ic7jki-£?{c¥mfc&fo8ib. ^y?mm3it, 
m.'<—xm%L83b. N + m^y^mm2t, Nm^yyrmmi5t, &m*.z>o 

[0071] Pi^-^i«83tt, PM^^M^^^^^cPM^^fS^^^^^, 
^U8©PM^<— ^««83tt, ^#:*^80(Dcp>M^^$^_aot@^j-^i^ 
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*«e«ig«, 5X 10 17 cm" 3 @ig^^^o -<-^fSi^83a^83b«, 

#Wtt3r-Bf\ J.o0f^«^*^#^tL5J;5^. -<-^^83a(Z)^M^Ift 
S^-^M«83b(D^M«S^l. 2-1. 8^^?f^i-?)(D^g.v\ 

[0072] r<DJ;5^^f«T-80(Z)^,Wi:M522^^-C\ PM-<-^«83(D?FM^ISS 

«$^'^(aot, ^-hm«33^mc«ii^^p$tifci^, ^#:*^-8 

[0073] N + 5^vjy^tt£62te, NM<D^^^Jtfc$^NS^#:^^^«^$n 

^80<D^^tmm^txm^m^mm^M^n^ o 
[0074] ^5b\ ^—bmmm34^ m2(Dmm<D]fmtm^'o, Eii2$:m3^-rj;5^ 

[0075] _h^U^:J:5i-*lliffe®^^^ft:*^-80« N P^-^fjt^83<D^M« 
[0076] ^K^-h^b/c-^tb-ettCD^iiO^ffi^^fetti". #^^jE^U?JSffl^-gr 
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[0077] *fc. l^#^_h^bfc^2<D^|fe(D^-ef*, ^-h^J^<D)?^^2^|5ti-^^ 

^^tmx^<, 3&mi^±^mk^z>~ttf*jmxfoz> 0 

m<D^mmm&^mt^^mm^m^x%m^m^m\^mfxmn\^t- 0 l 
&»imxhz> 0 

[0079] *mil^, 2005^2^ 10 0 ^miS^tvfc 0 *B#ff ffijg|2005- 3488 1^2 
005^10^ 6 0 ^tfjlB^tWc 0^B#WffiJiS2OO5-2938O2(Z)ll5 l c*^^U 

[0080] ^^Mte^ IGBT\ MOSFET (Metal Oxide Semiconductor Field Effect Transistor 

, *mmn, mmmm<D¥mfcm?K}&mirz>z.tbnmxhz> 0 
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m^mm 

^xmmmi<Dm&£vib±^^n2m^x&fo%m2(Dmm^K mmmi(Dm^ 
[3] mmm2¥mfcmm^mmmtsti%^t&&mt^m&m K^m^m 

, Mia^-eta^i-igv ^t&w$Lkirz>mMm ^mm^mwrn^o 
[6] mmmi^mmn, mmm^vxmmm2^m^mm±\mm^tix^y)^ mm 
mm<Dmmn, mm^m^i^(D^^x^mm^m<, mwxmttmm^^ 

[7] MimmmtDMi^mfammt. mmm^mmnm^mmmmK^^frtcm 

#Jl^ s liufE^f*Sf*^ 



WO 2006/085448 



17 



PCT/JP2006/301489 



WO 2006/085448 



PCT/JP2006/301489 




WO 2006/085448 PCT/JP2006/301489 

2/12 




WO 2006/085448 



PCT/JP2006/301489 




WO 2006/085448 



PCT/JP2006/301489 




WO 2006/085448 



[06] 



PCT/JP2006/301489 



5/12 




\ 

\ 





WO 2006/085448 
[07] 



6/12 



PCT/JP2006/301489 




WO 2006/085448 



PCT/JP2006/301489 




WO 2006/085448 



PCT/JP2006/301489 



8/12 

[09] 




c 



WO 2006/085448 
[010] 



9/12 



PCT/JP2006/301489 




WO 2006/085448 



PCT/JP2006/301489 



10/12 

[011] 



80 



81 



:•:•:•:•:»:•:•: 
i 
t 

I 

:•:■:■:•:•:■:■: 
f 
t 

7 I 



Z1 



I 
I 
I 
I 
I 

7.1.7 
( 
i 

77:* 7: 



I 

7:'L : , 



t i 

* i 

* l 
i i 

v« I 

* 1 
I 1 



Z1 
If! 



Z2 



























:j>: 
■(■:■ 


i 

7777* 






■*:■ 
i 
* 


7:77* 
i 
t 






i 


i 














* 
















J 
i 








t 








l 




I 






1 




I 






* 




1 






I 




I 










I 










1 






1 




I 






I 




t 






t 




1 










I 






! 




1 






i 




t 






t 




I 






t 




1 






« 




i 






i 




1 










I 






i 




1 




















1 






i 




l 






i 




I 






i 




i 






i 




I 










( 










1 






i 




1 






* 




I 






♦ 




t 






i 




I 






t 




f 






* 




1 






i 




i 






i 




1 










i 






t 




1 










I 






i 




f 






i 




I 






t 




1 










L 













1 






i 
t 


1 
i 
i 
I 


.. .1 . 
I 
i 
i 
i 


i 


* 


Y:AY: 


»»lv>: 


* 


f 






{ 


i 


1 
1 


i 

::7:t 77: 
l 


1 
1 


1 

■■.-.■I-.-.-. 

777:177: 


1 


1 


:§;§ 


j 

i 
■ 


f'i. 

i 

:7:7i77 


i 

77:1:7 


■:■:■:■:•:■:■: 
::>:i::- 


l 
1 


* 
I 

•:■:•:■:•:•:•: 


77.1.7 


7777177: 


1 
i 


i 

•"•'•'t v ' 


i 
l 
i 


i 

7777*777 
:-:::i:: 


...i.. 


i 
i 


::::i::: 
i 


I 


l 
1 




::::tv- 
l 


i 


•1 • 
l 


! 

7 7717' 


77: : 7i777 
i 


i 


■:■:•:■:•:•:•: 
L 



— .V 

1 


» 


1 


:::»: 


1 
1 
1 

7:1:77 
,.|..-. 

« 


:■::■(: 
:::i: 
i 

■:■:•:»:• 

777*7 

::•:!•: 


l 


:7:t7 


•:•!•:•:• 




l 


1 




1 


l 


1 


1 


I 


l 


77717 


I 


t 


l 


( 


l 


l 


1 


1 






1 


I 


I 


I 


1 


l 


I 


i 


I 


I 


1 


1 


l 
t 


f 

77717 




I 


71 77 


1 


1 


I 


77177' 


7 7*7 


i 


l 


7.177 


I 


I 


t 


7.1 77 


I 
i 


1 


1 


1 


I 


1 

771.7 


I 

77717 


i 






I 


i 


l 


1 


i 


1 


i 


i 

i 


I 
t 


i 

'7177' 


I 

77717 


_* 


L 



17777:77177' 
i i 
11 
J L 



77*77: 
i 

.7 1.77 

777(777 

v :'l': v : 
i 
1 
i 
i 
1 
I 



I 

77:1:77 
1 
t 
i 

77:1:77 
I 
l 



WO 2006/085448 



PCT/JP2006/301489 



11/12 

80 




81 



C 



WO 2006/085448 



PCT/JP2006/301489 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2006/301489 



A. CLASSIFICATION OF SUBJECT MATTER 

H01L29/739(2006 . 01) , H01L29/78 (20 06 . 01) , H01L27/04 (2006 . 01) , H01L21/28 

(2006 . 01) 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

H01L29/739(2006 . 01) , H01L29/78 ( 2 0 06 . 01) , H01L27/04 (2006 . 01) , H01L21/28 

(2006 . 01) 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2006 

Kokai Jitsuyo Shinan Koho 1971-2006 Toroku Jitsuyo Shinan Koho 1994-2006 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 2004-363327 


A (Fuji Denki Debaisu Tekunoro j i 


1-11 




Kabushiki Kaisha) , 






24 December, 2004 (24.12.04), 






Full text; all 


drawings 






(Family: none) 






A 


JP 2004-221370 


A (Toyota Motor Corp.), 


1-11 




0 5 August, 2 0 04 


(05 . 08 . 04) , 






Full text; all 


drawings 






(Family: none) 







I I Further documents are listed in the continuation of Box C. I I See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered to 
be of particular relevance 

"E" earlier application or patent but published on or after the international filing 
date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 

"P" document published prior to the international filing date but later than the 
priority date claimed 



Date of the actual completion of the international search 
24 March, 2006 (24.03.06) 


Date of mailing of the international search report 
04 April, 2006 (04.04.06) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (April 2005) 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&" document member of the same patent family 



H^miS#^- PCT/JP 2 0 0 6/3 0 1 48 9 



a. mw<Dmi-%ftw<Dftm. mmm^m (ipo ) 

Int.Cl. H01L29/739 (2006.01), H01L29/78 (2006.01), H01L27/04 (2006.01), H01L21/28 (2006.01) 



M^*n^±M'hmmn mmm^m (ipo ) 

Int.Cl. H01L29/739 (2006.01), H01L29/78 (2006.01), H01L27/04 (2006.01), H01L21/28 (2006.01) 



0 ^@HfflfflS4i# 1 9 2 2- 1 9 9 6^ 

B^m^mmmmM'&m 1971-2006^ 

0 ^mM^M^» y An 1 9 9 6- 2 0 0 6^ 

B^m&mmmm-&n 1994-2006^ 



c. 



jo f =t y — * 



A 



JP 2004-363327 
— ttst^tt) , 2 0 0 4. 1 2 



2 4 , <£X 



1 1 



A 



JP 2004-221370 A (h3^| Wl&&&&%t) 
2004. 08. 05, ^C, ^121 5 



1 1 



few 

0 3g l < ttte co wm & m * Srfltic-f - 5 fc m § 1 m -t 

S^Cfifc (liSr#t) 

rpj muffins emx\ f)^m^m<o^.m(ommtf£^mM 



r t j H B ffifi 0 X ttftfe 0 & l-^* $ ASfc-efe o t 
(Dm.M<vftit>{z.$\m-tz> i b<D 



r&j IB]- 



24. 03. 2006 



04. 04. 2006 



0*@#ffFlT (ISA/JP) 

Sfl{M#-5§- 100-8915 
*Mtl5T{-tfflEm^ M HT B 4 # 3 # 



03-3581-1 101 



4 L 



8 4 2 7 



3 4 9 8 



MPCT/ I SA/2 1 0 (ig2-<— i?) (2 0 0 5^413) 



